Identification of prolyl oligopeptidase as a cyclosporine-sensitive protease by screening of mouse liver extracts.
Cyclosporine A (CsA) is a cyclic undecapeptide well known for its ability to prevent rejection episodes after organ transplantation via gain-of-function. Therefore, biomedical studies on CsA have been focused on both immunosuppressive properties and binding to the biocatalytically-active immune receptors, the cyclophilins. Much less attention has been spent on effects of cyclosporines on the biological function of other proteins. We used a 9-mer fluorescence-quenched peptide library with defined sequences to identify cyclosporine-sensitive proteolysis in mouse liver extracts. A highly soluble [d-Ser]8-CsA derivative was utilized to avoid drug precipitation at extended incubation times. Analysis of the time courses of proteolysis revealed 15 out of 360 peptide sequences where proteolysis exhibited marked sensitivity to the cyclosporine derivative. As a first example, a collagen-derived substrate was selected from those hits to identify the targeted proteolytic pathway. After purification from mouse liver extracts, prolyl oligopeptidase (EC 3.4.21.26) could be identified as a protease sensitive to submicromolar concentrations of cyclosporines. Surprisingly, in a series of cyclosporine derivatives an inverse relationship was found between the inhibition of prolyl oligopeptidase and inhibition of cyclophilin A.